With the supports for sustainable development of autonomous and intelligent systems, mechatronics, embedded systems, and robotics are becoming one hot research area. In this special issue, we select nine papers among a large number of submissions. The selected papers cover several key technology areas in mechatronics and embedded systems and can be divided into the following four categories.
Two papers discuss kinematical analysis of simulation and optimization in robotics. In the paper titled ''System overview and walking dynamics of a passive dynamic walking robot with flat feet,'' a detailed design process of the passive dynamic biped walking robot and its control system architecture was introduced. In the paper titled ''A hybrid swarm intelligence of artificial immune system tuned with Taguchi-genetic algorithm and its field-programmable gate array realization to optimal inverse kinematics for an articulated industrial robotic manipulator,'' an efficient system-on-a-programmable-chip (SoPC)-based artificial immune system tuned with Taguchi-genetic algorithm (AISTGA) swarm intelligence to solver inverse kinematics redundancy of a 5-degree-of-freedom (DOF) industrial robotic manipulator was presented, and it integrated the AISTGA solver, motion profile, and controller in one field-programmable gate array (FPGA) chip.
Two papers are related to cutting-edge techniques in the control of medical robotics. In the paper titled ''Learning vector quantization neural network-based model reference adaptive control method for intelligent lower-limb prosthesis,'' a learning vector quantization (LVQ) neural network (NN)-based model reference adaptive control (MRAC) method for intelligent lowerlimb prostheses was proposed to allow the prosthetic limb to follow the healthy leg, and result shows that the proposed method implements accurate control of a prosthetic limb under different motor patterns and provides a reference for research on biped robots. In the paper titled ''Development of a lower limb rehabilitation exoskeleton based on real-time gait detection and gait tracking,'' a wearable lower-limb rehabilitation exoskeleton is presented for the walk training of patients with unilateral leg movement disorders. The exoskeleton detects and tracks the motion of the healthy leg, which is then used as the control input of the dyskinetic leg with half a gate-cycle delay.
Three papers involve a new path planning method in robotics. In the paper titled ''Autonomous path planning solution for industrial robot manipulator using backpropagation algorithm,'' the mechanism of movement used by humans in controlling their arms is analyzed and an autonomous inverse kinematic solution (autonomous path planning solution (APPS)) based on backpropagation (BP) algorithm to solve the inverse kinematics (IK) problem is presented. In the paper titled ''A new method for high speed and smooth transfer of robot motion trajectory,'' a method which can deal with the sharp angle transferring by inserting transition arc, which is called position level (PL), to solve the trajectory speed control problem was proposed, and results show that the PL approach can effectively improve the speed of transfer trajectory, reduce the transfer mechanism's vibration, and achieve highaccurate and high-speed robotic movement. In the paper titled ''Conformal polishing approach: Tool footprint analysis,'' two material polishing lines are being developed: prediction models of the final surface quality parameters and an analysis of the amount of material removed depending on the polishing parameters to predict the tool footprint during the polishing task, and the model developed has been programmed in a software in order to automate the tool footprint prediction.
One paper is related to autonomous and intelligent embedded systems. In the paper titled ''A family of nonlinear PID-like regulators for a class of torque-driven robot manipulators equipped with torque-constrained actuators,'' a family of nonlinear proportional-integral-derivative (PID)-like controllers for a class of torque-driven robot manipulators equipped with torque-constrained actuators was proposed, which can help protect the actuators because the stability conditions of the origin of the state space of closed-loop system do not depend on the saturation levels of actuators.
Two papers discuss the motion control and algorithms in robotics. In the paper titled ''Inertial measurement unit-based iterative pose compensation algorithm for low-cost modular manipulator,'' a new inertial measurement unit-based iterative pose compensation algorithm is proposed, providing a new solution with low cost for improving the control precision of modular manipulator. In the paper titled ''Impact motion control of humanoid robot BHR-5 based on the energy integral method,'' a novel impact motion control method for a humanoid robot called BHR-5 using energy integral method is proposed, and the high power ability can be achieved by the proposed energy integral method of joint controller.
We would like to take this opportunity to thank the authors for their contributions to this special issue, thoughtful reviewers, and editorial officers of Advances in Mechanical Engineering for their excellent work in organizing the special issue.
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